. To identify genes responsible for such genetic diseases and DNA sequences involved in chromosomal instability, a fine physical mapping of human chromosome 11 is an essential step. In an attempt, we have constructed a highresolution cytogenetic map with 168 cosmid markers, including 70 RFLPs for human chromosome 11 and more than 40 cosmid clones were mapped in the 11q23 region , Furthermore, a human genomic DNA library specific for the 1 lq23 region has been constructed by using a microdissection-microcloning procedure with polymerase chain reaction (PCR) method (Seki et al, 1993) . These cosmid markers and microclones have proven to be useful for further detailed genetic and physical mapping. The generation of chromosomal region-specific sequence tagged sites (STSs) would be highly valuable for isolating large genomic DNA fragments harbored in such as P1 phage vector and yeast artificial chromosome (YAC) and subsequently for the construction of contig maps with them.
The chromosome 11q23 region-specific microclones were obtained as pUCl19 recombinants by microdissection-microcloning method as described previously (Seki et al., 1993) . Template plasmid DNA was prepared by an alkaline lysis procedure for DNA sequencing. DNA sequencing reaction was carried out using fluorescence dye-labeled M13 forward or reverse primers according to Pharmacia's autocycle sequencing protocol. DNA sequences for 25 microclones that contained approximately 300-500 bp insert and exhibited a unique (single-copy) signal in Southern blot analysis were determined by Pharmacia A.L.F. sequencer. The proper STS primers were designed by computer-aided analysis with GENETYX software (SDC, Japan). The primers were synthesized by using Milligen Cycloneplus DNA synthesizer.
The predicted STS primers were tested by PCR amplification in 10 ~tl reaction volume containing 10 mM Tris-HCl (pH 8.8), 2.5 m~ MgCI~, 150 ~M each dNTP, 200 ng DNA, 2 ~M each primer, and 0.2 unit of Taq DNA polymerase (Kurabo, Japan). Initial PCR conditions were denaturation at 95~ for 2 rain followed by 32 cycles of 30 sec at 95~ annealing for 1 rain at the predicted annealing temperature for each primer set, and 1 rain at 72~
The annealing temperature has been tested for amplification using human genomic DNA as a template. An optimal temperature was determined for the amplification of the following test DNA samples: original microclone DNA, total human DNA, DNA from a hybrid cell line 01-44) containing only a human chromosome 11 in CHO cell background (see Seki et al., 1993) . DNA samples from a somatic cell hybrid (TFX543) retaining the fragile X chromosome but not chromosome 11, mouse (NIH3T3) ceils and yeast cells were also included as negative controls. Table 1 summarizes chromosome l lq23-specific STS primer sets, sizes for PCR products, and PCR conditions that produced amplification products only for the templates from human genomic DNA and J1-44 DNA. Figure la shows representative restdts of PCR-assay on three STSs. Each STS gave a specific PCR Jpn J Human Genet Using STS primers designed to amplify the D N A from l lq23-specific human genomic region, we screened two YAC libraries; a CEPH YAC library that consists of 52,000 YAC clones (mean insert size, 400 kb) and a YAC library (originally prepared and provided by Dr. T. Imai, Cancer Institute, Japan) of 15,000 clones (mean insert size, 360 kb). The human YAC library D N A were pooled to a 3D-system which consists of rows, columns, and layers so that a single clone can be identified from over 67,000 clones as few as 123 PCR reactions. Figure lb shows an example of PCR-assay of five candidate YAC clones isolated by a STS from Fig. 1 . PCR assays of STS primers (a) and YAC clones isolated (b). a, PCR primers corresponding to sequence in the microclones pMDI 1C-7, -13 and -23 were used to amplify five test DNAs. b, PCR-assay of five YAC clones isolated in 3D-YAC screening system by using a STS primer set of pMDllC-23.
the microclone of pMD11C-23. Only two YAC clones, A2302-B10 and CE520-B12, were found to contain DNA sequence identified by the STS. We have isolated 13 YAC clones by using eight STS primers designed from chromosome llq23-region specific microclones (Table 1 ). The human genomic DNA insert in YAC clones was tested by pulsed-field gel electrophoresis and Southern blot analysis by using Alu sequence as a probe (data not shown). All YAC clones contained a single human DNA segment and the estimated insert sizes ranged from 180 to 800 kb, except one case of 2007-F9 that carried two human YACs estimated at 500 and 300 kb. As shown in Table 1 , two STSs of pMDllC-13 and pMDllC-23 identified the same two YAC clones. A preliminary restriction site fingerprinting test with NotI, MulI, SfiI, and BssHII on these two YAC clones idnicated that two STSs were localized within 100 kb (data not shown). A preliminary examination on the chimerism of YAC's was done by fluorescence in situ hybridization (FISH) method.
No chimerism was detected in six YAC clones tested so far (see Table 1 ). Establishment of STSs from DNA markers that have been mapped to a specific region on a chromosome would be useful for a common language in the human genome analysis and will facilitate the characterization of radiation hybrids (Richard et al., 1993; Gillett et al., 1993) and the isolation of YAC clones (Foote et al., 1992; Qin et aI., 1993) to contribute towards the construction of a large-range physical contig map of a specific subregion of the human genome. Recently Smith et al. (1993) have reported 370 STSs that cover entire chromosome 11 uniformly with an average spacing of 340 kb. Miwa et al. (1993) also reported 50 STSs established from cosmid markers which have been localized to the particular region of chromosome 11 by means of mapping based on a deletion panel of somatic cell hybrids (Tanigarni et al., 1992) and by fluorescence in situ hybridization (FISH) . The construction of an integrated map of YAC clones with the published STSs, radiation hybrids, cosmid clones and linking clones (Sanford et al., 1993; Hermanson et al., 1992) will provide a highly efficient approach to the construction of a llq23-region specific contig map. The integrated mapping and ordering of the YAC clones is currently under way by using pulse-field gel electrophoresis and multi-color FISH on prometaphase chromosomes and extended chromatin.
